ABSTRACT
INTRODUCTION
The lungs should develop in the uterus and be prepared to function at birth but similar to other mammals, final stages of its development do not complete until after birth. Studies have shown that the natural process of lung development is important due to its future role as a system of gaseous exchange. Disturbance of the lung developmental stages may affect lung maturation and resistance and lead to diseases in the future (1) (2) (3) (4) .
Along with the appearance of lung buds and bronchogenesis, angiogenesis must happen for the nutrition of the lung parenchyma and as a pathway of circulatory system (5) .
Mesenchymal cells guide the cytoskeleton by growth factors during angiogenesis (6, 7) .
Since expansion of vascular connective tissue is necessary for tissue development, nicotine may affect lung development through vessels alterations.
Studies have shown that mechanical stretch prevents from the proliferation of fibroblasts and induces apoptosis during the canalicular stage; it also causes changes in angiogenesis (8, 9) . This shows that apoptosis naturally happens during the lung development and the effect of factors on apoptosis may lead to defects in lung development as well as some changes in vessels' structure (10) .
Previous studies have shown that BM of lung vessels and extracellular matrix comprise different molecules such as collagen fibers, glycoproteins, proteoglycans and glycosaminoglycans that among them, collagen especially type IV is the most abundant composition (11) (12) (13) (14) (15) . Considering all the above, fetal nicotine exposures via placenta during embryonic period and through mother's milk after birth may have adverse effects on the development of lung connective tissue.
This study aimed to investigate the effects of nicotine exposure on basement membrane of lung parenchyma and pulmonary vessels. 
MATERIALS AND METHODS

1-Nicotine administration and tissue preparation
2-Immunohistochemistry study
The Avidin-Biotin peroxidase procedure was used for immunohistochemistry studies. All samples were fixed and placed in paraffin blocks (Merck, Germany) and sectioned serially at a thickness of 5 µm. After deparaffination and rehydration, sections of lungs were washed twice for 5 min with Tris buffer (containing 1.5% sodium chloride at PH=7).
For blocking nonspecific antibody, sections were preincubated in 0.3% Triton X-100 in TB-NaCl followed by 5% goat serum (GIBCO, UK) for 1-2 hr. Also, the greatest alveolar diameters were measured.
3-Statistical Analyses
The data were analyzed using SPSS software and Kruskal-Wallis and Mann-Whitney U tests. The results were expressed as mean ± SD and differences less than 0.05 were considered statistically significant.
RESULTS
Tracing of collagen in different parts of the offspring lung indicated that reaction of this protein was not significant in experimental groups compared to controls and there was a weak reaction in all samples (Figures 1a, 1d ). The only difference observed in the experimental groups was accumulation of vessels per unit volume that remarkably increased compared to the control groups but no significant change was observed in experimental groups compared to controls (Table1).
Besides, wall thickness of pulmonary vessels increased significantly in experimental groups compared to controls and these changes were related to adventitia and media (Figures 1e, 1f) .
Tracing of collagen in the lungs of different groups indicated that type IV collagen reaction in the alveolar basement membrane of the control groups appears light brown. These reactions appeared dark brown in the alveolar basement membrane of experimental groups and significant changes were observed in experimental groups compared to the control groups (Figures 1a, 1b) . Table 1 . Comparison between lung parenchyma parameters in the experimental and control groups (counting and measurement were done with the magnification of 20 in 100 random fields from each group). The intensity of collagen reaction was rated from weak to strong. 
DISCUSSION
This study aimed to determine the effects of nicotine on pulmonary vessels of mice offspring with maternal nicotine exposure and evaluate the changes it may cause during gestation and lactation. The mice were divided into experimental groups 1 and 2 based on the fact that weather the offspring was exposed to nicotine indirectly via placenta barrier during the embryonic period or was exposed to nicotine via mother's milk during lactation. In other words, we evaluated the effect of nicotine on lung structural changes during critical period of lung differentiation. 
